Progeny of the original Waksman-Curtis isolate of Streptomyces erythraeus (Actinomyces erythreus
) are available only as two nonviable herbarium specimens (16). There are several strains in the Northern Regional Research Laboratory (NRRL) collection that are reputed to be the original Waksman-Curtis strain, strain A161, but all of these have proven to be members of the species Streptomyces griseus. Waksman, in a later description of Streptomyces erythraeus (25), mentioned two reference strains, strains IMRU 3737T (T = type strain) and ATCC 11635T; these two strains were subsequently studied by the International Streptomyces Project (ISP) as strains ISP 5059T (= NRRL B-5616=) and ISP 5517T (= NRRL 2338T), respectively. The ISP study group decided that strain ISP 5517 more closely fits the original description of Waksman for the species (26) and selected it as the type strain for the species; thus, the data for strain ISP 5059T were never published (21). Kuznetsov et al. (7) published a study of the cell chemistry of Streptomyces erythraeus in which they reported that cell walls from strain RIA 1387T (= ISP 5517T = NRRL 2338T = ATCC 11635=) contain meso-diaminopimelic acid, arabinose, and galactose, clearly placing it in cell wall type IV sensu Lechevalier and Lechevalier (11) . On the basis of these data, these authors suggested placing this species in the genus Proactinomyces (i.e., Nocardia). This information went unnoticed, however, and Streptomyces erythraeus appeared on the Approved Lists of Bacterial Names (22), with strain ATCC 11635 as the type strain. In the course of confirming the cell wall analysis reported by Kuznetsov et al. (7), it was determined that the type strain of Streptomyces erythraeus lacks nocardomycolic acids. This strain appeared to be similar to another mycolateless strain isolated by W. A. Taber (3), which was originally designated "Nocardia taberi" LL-WRAT-210T (= NRRL B-16173T) at the Waksman Institute of Rutgers University. Clearly, these strains could not belong to the genus Nocardia because of the lack of mycolic acids (13). A study of the morphological, chemical, and physiological properties of these strains indicated that they should be assigned to the genus Saccharopolyspora. Streptomyces erythraeus NRRL B-5616T fits the original species description of Streptomyces erythraeus (25) of Waksman, although the spores are formed in long open-spiral chains (Spirales) rather than in imperfect loops of spores (Retinaculiaperti) as defined for the species in the ISP study (21). In this paper I provide an emended description of Streptomyces erythraeus and designate strain NRRL B-5616 (= ISP 5059 = IMRU 3737 = SanchezMarroquin A-24) as the neotype strain.
MATERIALS AND METHODS

Strains.
The strains used in this study are shown in Table  1 (8) . The carbohydrate utilization of strain NRRL B-5616T was determined by using the basal medium of Shirling and Gottlieb (20) .
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plaque-forming units per ml. Lytic effects were monitored daily for several days. True lysis was differentiated from clearing effects by transferring material from the lysed zones to freshly seeded overlay plates of the same test strain. Lack of lysis in the second plate indicated that the initial lysis was a phage-mediated clearing effect. DNA isolation and hybridization studies. Deoxyribonucleic acid (DNA) was extracted and purified by the method of Marmur (14) and was further purified by hydroxylapatite chromatography. The guanine-plus-cytosine content of the purified DNA was determined from its thermal denaturation midpoint in 0 . 1~ SSC buffer ( I x SSC is 0.15 M NaCl plus 0.015 M sodium citrate) by using the method of Marmur and Doty (15) . Levels of DNA relatedness between strains were determined spectrophotometrically from Coto.s values, which were determined by the method of Seidler et al. (18, 19) as described by Kurtzman et al. (5) in 5x SSC buffer containing 20% dimethyl sulfoxide at 65°C. (1) modified by the elimination of calcium carbonate. A basal layer of this medium containing 1.5% agar was poured (10 ml per plate), cells to be evaluated were grown as 48-h shaken cultures, and 0.1 ml of the broth culture was used to inoculate 5 ml of tempered (47"C), molten medium containing 0.8% agar. Phage were applied at concentrations of lo7
Cell chemistry. Whole-cell hydrolysates of Streptomyces erythraeus NRRL 233BT and "Nocardia taberi" NRRL B-16173 contained meso-diaminopimelic acid, arabinose, and galactose, which was typical of type IV cell walls and a type A whole-cell sugar pattern sensu Lechevalier and Lechevalier (11) . Phosphatidylcholine was the primary phospholipid found in the cells, which placed them in type PI11 phospholipid pattern sensu Lechevalier et al. (10) . The predominant menaquinones found in these strains were MK-9 (H4) and MK-10 (H4); small quantities of MK-9 (H2) and MK-10 (H2) were also present. Nocardomycolates were not present. Whole-cell hydrolysates of Streptomyces erythraeus NRRL B-56MT contained the L isomer of diaminopimelic acid.
Physiological tests. Differential physiological characteristics of strains NRRL B-5792, NRRL 2338T, and NRRL B-16173 are shown in Table 2 . All of the strains degraded adenine, esculin, hypoxanthine, and tyrosine; produced amylase, gelatinase, phosphatase, and urease; grew in the presence of 5% NaCl; utilized acetate, citrate, lactate, malate, and succinate; and produced acid from adonitol, dextrin, fructose, galactose, glucose, glycerol, inositol, maltose, mannitol, mannose, r a n o s e , succinate, and trehalose. None of the strains hydrolyzed allantoin, produced phosphatase, produced acid from p-methyl-Dxyloside, or grew at 10 or 55°C.
Actinophage host spectrum. Streptomyces erythraeus actinophages PhiC69 and PhiSC17 are quite specific for this species. Strain NRRL B-16173T and Saccharopolyspora hirsuta NRRL B-5792T were not lysed by these phages, nor were any of the Amycolata or Amycolatopsis species tested (Table l) , but Streptomyces erythraeus NRRL 2338= readily supported replication of both phages. DNA relatedness. The results of DNA hybridization between strains are shown in Table 3 .
DISCUSSION
Chemotaxonomic analyses of Streptomyces erythraeus NRRL 2338T and other strains related to the erythromycinproducing strain in our culture collection confirmed the observation of Kuznetsov et al. (7) that these strains cannot be correctly placed in the genus Streptomyces because their cell walls contain meso-diaminopimelic acid, arabinose, and galactose. In addition, the type strains of Streptomyces erythraeus and " N . tuber?' do not fit chemotaxonomically in the genus Nocardia because they lack mycolic acids. Initially, there was some consideration of including these strains in either the genus Amycolata or the genus Amycolatopsis (13) . The combination of a type PI11 phospholipid pattern with MK-9 (H4) and MK-10 (H4) precluded the inclusion of these strains in either of these two genera. Saccharopolyspora (9) seems to be an appropriate genus because the chemotaxonomic observations match those reported for Saccharopolyspora hirsuta. The morphological properties of Streptomyces erythraeus (i.e., short, openlooped chains of spiny spores) could readily fit within this genus since previous scanning electron microscope observations of Streptomyces erythraeus NRRL 2338T (unpublished data) could indicate the presence of a spiny sheath covering the spores. Based on physiological tests, it was initially expected that " N . taberi" would be closely related to Streptomyces erythraeus. However, although these two organisms appeared to be physiologically related, it was obvious from the DNA hybridization data and Streptomyces erythraeus phage sensitivity study that they are not closely related genetically. Both of these organisms have properties that are similar to those defined for the genus Saccharopolyspora, including what appears to be a sheath on the spores. The high level of DNA homology between the type strain of Saccharopolyspora hirsuta and " N . taberi" indicates that these organisms are closely related but, because there are some physiological differences between the strains, the latter taxon is designated Saccharopolyspora hirsuta subsp. taberi, a new subspecies of Saccharopolyspora hirsuta. A new species, Saccharopolyspora erythraea, is created for strain NRRL 2338= and all other Streptomyces erythraeus strains having type IV cell walls. A description of the species is given below. Saccharopolyspora erythraea sp. nov. Saccharopolyspora erythraea (e. ryth' rae. a. L. a@. erythraea from Gr. n. erythros red). Spore chains usually short so that imperfect spirals and short straight to flexuous chains are common. The spore surface is spiny. Substrate mycelium ranges from pale orangish yellow to reddish brown, depending on the medium; pale pink to moderately brownish gray aerial hyphae are produced on many media (e.g., glycerolasparagine agar). White aerial mycelia are also seen. A faint yellow to pinkish orangish brown soluble pigment is produced on most media. No melanin pigments are produced. Adenine, casein, esculin, gelatin, hypoxanthine, starch, tyrosine, urea, and xanthine are hydrolyzed or degraded; allantoin is not hydrolyzed. Nitrate reduced. Phosphatase not produced. Growth occurs in the presence of 5% NaCl; no growth occurs in the presence of salicylate; poor growth occurs in the presence of lysozyme. Assimilates acetate, citrate, lactate, malate, propionate, pyruvate, and succinate; does not assimilate benzoate, mucate, oxalate, or tartrate. Acid produced from adonitol, arabinose, cellobiose, dextrin, erythritol, fructose, galactose, glucose, glycerol, inositol, maltose, mannose, mannitol, melezitose, melibiose, raffinose, rhamnose, salicin, sucrose, and xylose; no acid produced from dulcitol, lactose, a-methyl-D-glucoside, pmethyl-D-xyloside, or sorbitol. The temperature range for growth is 20 to 42°C. Many strains produce erythromycins A and B. The guanine-plus-cytosine content of the DNA is 76.9 mol%. Isolated from soil. The type strain is strain NRRL 2338 (= ATCC 11635 = ISP 5517).
Strain NRRL B-16173T resembles Saccharopolyspora erythraea in physiological characteristics, but differs from Saccharopolyspora hirsuta in its lack of benzoate, mucate, and tartrate utilization, the presence of nitrate reductase, and the ability to ferment arabinose and erythritol. The 93% level of DNA relatedness between this strain and Saccharopolyspora hirsuta was unexpected in light of these phenotypic differences, but a second isolation and purification of DNA from this strain yielded the same results. Thus, this strain is designated a subspecies of Saccharopolyspora hirsuta, Saccharopolyspora hirsuta subspecies taberi. A description of the subspecies is given below.
Saccharopolyspora hirsuta subsp. taberi subsp. nov. Saccharopolyspora hirsuta subsp. taberi (ta' ber. i. L. gen. n. taberi named after Willard A. Taber, Texas A&M University, who first isolated this organism). Substrate mycelium ranges from white to light yellow. Aerial mycelia and spores not observed. Slight orange to dark red soluble pigment produced on some media. No melanin pigments produced. Adenine, casein, esculin, gelatin, hypoxanthine, starch, tyrosine, urea, and xanthine hydrolyzed; allantoin not hydrolyzed. Nitrate reduced. Phosphatase not produced. Growth in the presence of 5% NaCl; no growth in the presence of salicylate or lysozyme. Assimilates acetate, citrate, lactate, malate, propionate, pyruvate, and succinate; does not assimilate benzoate, mucate, oxalate, or tartrate. Acid produced from arabinose, dextrin, erythritol, fructose, galactose, glucose, glycerol, inositol, maltose, mannitol, mannose, melezitose, a-methyl-D-glucoside, raffinose, rhamnose, sucrose, and trehalose; variable production of acid from cellobiose, lactose, melibiose, sorbitol, and xylose; no production of acid from dulcitol, salicin, and p-methyl-Dxyloside. The temperature range for growth is 20 to 42°C. This organism produces the dark red metabolite texazone tose, mannitol, and inositol are assimilated as sole carbon sources; arabinose, salicin, and sucrose are assimilated moderately; raffinase is poorly assimilated. The neotype strain of Streptomyces erythraeus is strain NRRL B-5616 (= ISP 5059 = IMRU 3737 = Sanchez-Marroquin A-24).
